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(54) PRODUCTION OF FINE POWDER 

(57)Abstract: 

PURPOSE: To safely and easily produce a high-purity fine powder having a small particle diameter at a low 
cost without causing environmental pollution. 

CONSTITUTION: An aq. soln. of the water-soluble compd. or complex as the salt of group VIA, VIIA. IB, IIB, 
IIIB, IVB, VB, VIB and VIII metals or non- metals is prepared. Titanium trichloride is added to the soln., and 
the fine metal powder, the fine alloy powder contg. 2 kinds of the metals and non-metals or the fine compd. 
powder is produced by the reducing action of the titanium trichloride. The soln. is preferably kept below its 
b.p.. and the reaction between the soln. and titanium chloride is conducted in the atmosphere or under 
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immmi] Tcmmmmmoye Am. lAm. ib 

J^. ZBm. 3Bm. 4BBI. 5BSI. QBmisJ:a^8 
7k;^ttfH*©7K?g?K'& jJHtr ^. >^ 7^ 7'. *s J: cjf fiJie* 

^im. 10 

[ifl*»2] Hlisee AiK®7ci^<tLrMo. miiB7A 
g507uS<!:brRe. Hoia 1 B]^©7E^i LT C u . A 
g. Au. B5ia2 BiJ^CDTC^i L.-CZ n. Cd> 15123 
BiKCD^c^i L/T I n . ^5164 Blg^OTC^i 1/-C S n . 
Pb. BiJieS B]^(D7C^£ S b. As. Bi, Foi2 
6 BK©7C^i L/-CT e. Se. S, fllB 8 jSSOtc^ <!: 
L-CNi. Ru. Rh. Pd. Pt, Os. \ r 

313 ®c>-r*iAHciBts<oa«»^©m:^. 

[0 00 1 ] 

[*iSi_h(DipJffl^»] c©^Hj«ai«a^<DS?ji:^fficc|!il 
L, !tt(c/cix(*S nt». Pbl^, ZnS). N i I 
nm. Sbta, Cd^a. Ast&. Pb-Sb-Sn|&. 
Pb-Sb-Asi^. Re«9. Mo*^. Se|9, Te 30 

t&. Cuts. cdst&)^ci©f;s«»^©s^®:/jfiSfcii-r 

(±. t51rtl5fM^-fe>-9-«*4)ii'iUrfflo^6n-S.„ Cd 

t»*?&^t;tipf. Sa-b7 5 •v^'WfJt. N i 40 
-C d*?te1vtl4Aj:<!: ibTfflC»?>llS. Asif^t*, 42> 
■5f-1vfif2f^C<!:iLTfflt^6n-5.. Pb-Sb-Sn!f3*jJ: 
0*P b - S b - A s m?&W4^i: LXm^^htl 

[0 00 2] 



#^¥5 - 7 8 7 1 6 

2 

jt.rj:t'f)i$>i,. CCX'. ^mi^Wa^l^Xit. 

M'^yxmx^ii7.xmK.-ti>-hmxhh, itc. mm 
MTcrii. oxit. ^mmmmic^m^'kAtix^m^^ 

ffi'; >m-t h >; •?A-?»DMABt:<i:«:J:€>a7E;^&i'7>s 
[0 00 3] 

6iC, #)S^#©©6**^c©*;>ig^fb$n^^l^. t 
r-». Sj^fn;^ h7!>JAif<nc9. */cl»*553g!^bL.-?>-r 

fc^<f 3X h*sAgr < fji^, mmmmma. z n ^ci-© 

s6miE©^t^^R©«9^©KjiCcpg^3nS. iSSSilTT; 

f#e>nfcf&5S©f4S*s:*:#< . * 
AL/^-rt-\ ^si^igji7C!4©5^gfewmar-K, ^ 

/c*©a(iaA5:T;is-C* JM^I^ffijlTcS:© ^5 t F 7 
J^>, -XM y h A, DMA B>5: i"©ji7cS'J?r 

[ 0 0 0 4 ] -€-*a«9»;^tc. c©aaj©i/c€.aw«> S 
^*>ois#(i:|iS©/h 3 (. » WifiSa^^^Sii-r S c i 
tiXB, {^mi}^'ptJ:< . (£3X h©{a«a*©saii:^)*€r 

[000 5] 

m<D6Am. T Am. iBm. 2Bm. sbj^. 4b 
m, 5BKI. 6Bm*s<i:v^8moy^m^tcm^^m<Dm 

it^^><Dmjtim^mi,>x. ^mm^. ^sfejco^^N 

©Mi*:^ji£-C&6. C<D^m<iCid{,^X . 6Aj|g5©7C»i 
LXMo. 7 AmtOTcmtLXRe. 1 BSE©7C^i L 
rCu. As. Au, 2 Bi5^©7E^<i; l/TZ n, Cd, 
3Bm<D7ifRtl^X ] 4 Bm<07tmt LX S n , P 
b. 5Bm<07€mthXSb. As, Bi. 6Bgl©7t; 
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mtL-CTe, Se. S, Sm<DytMtLrN i , R 
u. Rh. Pd.Pt.Os, I rtj:^i}i^Jtti^o 
[0 00 6] 

[0 00 7 ] 

[0 00 8] CC0^H^(7)±^CD@W. ^Offeoafl^J, JRf 
[0 00 9] 

PbCl, ^rdffib/Ca COPbCla 0. 03 
mo i/Ltcw^iifl:^J<bL-rcDx^u>^?r ^ >Hgt 

K(EDTA)0. 04mol/L. ^x>^0. 1 0 
mo l/L^JjDxr pH 1 OCCDIgL. 20 
/c. C0iig^7K?gffi^Cii7cgiJi LTT i C 1 , 0 . 0 3 

mo lyh^mmiy. u-^^mmo^uf^BO'cx^mi o 
^mimofc. ccDJ:^6cLr. MfecDiiTcPbia^cD 

^mu. axomu/Cc f#6n/cPb*0*cr)«[mo. 4 

-0. S/im-C*?). -flftWtCPbgJCDl^jStCffll^^n 

[0010] m:mm2 

^f, SbCl3 ^m^OtCo C<DSbCl 3 0. 0 4 30 

m o 1 /LtCE DTA 0. 04mol/L. ^^x>K 
0. 20 mo 1 /L^/jnxT7k?§?g<f:LrCo C6Q*?g^g 

tc2 8%r>'txr*^J]Dx-CpH 1 otci^Mu. fft-^ 

3 0. 0 3mo ^g^7k^rSOSS6 0 

•c-c$^ji o^MM»b/Ce cOct^tcur. aso. 5 
[0011] mmms 

I nC 1 3 ^mmiytc. C<DI nC l 3 0. 0 4 
mo l/L^cWtSiSfbmiUTOxh UnHi^K (NT 40 
A) 0. 1 Omo 1 / L; ^x>^0. 3 Orao I / L 

7K*}3axr pH 1 otciiSL. ^I'&Tkig^S^ff/co c<d 

ig^7k^?KtC®7uffiJiL'CT i C I. 0. 0 4mol/ 

L^mDuL. u^7mm(Dum e o vr-m i o ^rasff 
[00 12] mmm4 

tr. cdci, ^mmofc^ ccDCdci, o. 04 

mo 1/L:cEDTA • 2Na 0. 04mol/L. ^ 50 



it 
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x>^0- 1 Omo 1 /L*tt]X-C*rg?g<hL/Co CO 
y^mm'^CZ 8%T>^::.T7K^tt]xTpH 1 OtCliSb 
/Co pH^^LtcyKm&^MTtmt UTT i C 1 
, 0. 0 4mo \/Li:mmO. 7k?g?g<OSS8 0 -Ct? 
*^10^ra«t$b/c. CCOcfc'^CCLT. iKSO. 5Mm 

COO 1 3] mmm5 

N i C 1 2 ^raHib/c. C(DN i C 1 , 0. 0 4 
mol/LtCNTAO. 1 0 m o 1 /L. rgS®:^ h y 
'^7^0. 1 Omo 1 /L^ttJxr*iS7S<t L/Co CO* 
?gvSCC2 8%T>^:-r*€:/ra^TpH 1 OfCli^L/. 
ig^7k?§?S^tf/c. CCDS^7KS?g^cii7cS^JchLTT i 
CI, 0. 0 4mo 1 /L^Sstrat. il^Tkig^OSS^ 
8 0*Ct?iKll 0 5>remfL./Co Ccr)J:^^Ur. s^S 
0 . 8 M m CDSfeCD N i /Co 

[0014] gitegas 

^■r. SnCl, iPbCI, t^mmUfCo Ctih(0 
SnCl, 0. 04mo 1 /LiPbC 1 , 0. 02m 

0 1/LiCCEDTAO. 08mo 1 /LiNTAO. 

1 Omo 1 /L. rSBWiO, 3 Omo l/L^ftJ^T* 

iSigio/co C(7)7K^?g^2 8%r>^^T*^Jjnx.r 

pH 1 0^i/5MU/Co pH^P^U/c7K?§^g^Cig7C^Ji 
O-CTiCla 0. 0 4mo 1 /L^rSSnb, jg-^^Kig 
fg<D?SS 8 0 -C-Cjf^j 1 5 ^PJSJ? L//c„ C CT) J: ^ L 
)f4t^l. 0 ^m(DSfeOSn-Pbi^*^f#/c, 

[0015] mmmi 

R e C 1 , ^iiitL/iTCo CCOR e C 1 , 0 . 0 4 
mol/L0CEDTA-2NaO. 04mol/L, ffi 
ei$:^h';OAO. 3 Omo 1 /L^Unx-CTkig^iU 
/Cp C (D7K^gtc 2 8 %T>'=t^r 7k =S:J]P;^rpH 1 0 

CCl^^U/Co p H^il51^Lx/c7Kr^;fg^CjS7t:^Jc?: UrT i 
CI3 0. 0 4mo 1 /L^j^SnU. 7k?g?gCDSS6 0 

•crii^i o^Pal^fl^o/c. ccDct^ccLT. esi. 0 

[0016] |lifeW8 

^-r. NaMoO, ^mUL/Co CCDNaMoO^ 0. 
04mo 1 /LtC^^O. 08mol/L. i^x>gg:h 
hU'^AO. 2 Omo l/L^ljn;t-C*^^iL/c. C 
(D7k7^?gCC2 8%T>^-=-T7K^mTpH 1 0 ^CSgSi 
L/c« p H^Wmi^tcT^^WL^MTtmt T i C 1 3 
0, 0 4mo i/L^mflnu. 7krg?gCDSg8 0-C-C^ 
lO^Psm^L/Co COJ^-^CCUT. 3K[S0. 8MmCD 

[0017]S^M9. 

SeCl, ^?SHiL//Co COS ecu 0. 04 
mo 1/LtCEDTA • 2Na0. 04mol/L. ^ 
x>i5:^^ y'^^Z.O. 2 0mo l/L=l:Jjnx.T7k^g«<!: 
b/Co C07K?§^S(C2 8%r>'^rxT7k^}jn;ir pH 1 
0iCi»U. S^7K?g?S^:f#/Co Ccr>ig^7ki§?K^Cjl7t: 
mti^XT iO\, 0. 0 4mo l/L^7^jtinL, 



0 
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[00 18] mmmi o 

t-r. TeCl, ^mmUfc^ C(DTeC\, 0. 0 4 
mo 1/L(^CEDTA0. 04mol/L. ^x>Bt 
0. 2 0mo 1 /L^ttlxTTkig^iL/Co CC07k?§?g 
C'C2 8 %T>^^r 7k J^r^TpH 1 OtClSSL. 

*^?g^mco ccom^Tkmm^cmTtm^LXT i c i 
3 0. 0 4mo ixL^mmL. M^yi^i§m(DMms 0 

'CX't^l O^r^mWLtc. CCDJ:^tCLT. SiSO. 8 10 

[0019] mmmi i 

^■r. cuci, ^mmufco c<dcuci2 o. 04 

mo l/LtCEDTAO. 06mol/L. ^x>K 
0. 2 0mo 1 /L^Jjax,T*?§v^iLrc<. C(Z>*?g?g 
6C 2 8 %T>^:^r 7k ?:ttIXTp H 1 OtClS^L/. 

7k^fR^f#rco cofg^7k^?«!tcS7cS»J£LTT i c 1 

3 0. 0 4mo U^ykmm<DU^8 0 
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5 /i mCO^feCDC u t0^^f#/Co 
[0 02 0] ^tegd 1 2 

OCdCI, 0. OSmoI/LiNa, S, O3 0. 
04mo 1 /L<tCC^x>^0. 34mol/L. ED 
TAG. 08mol/L. NTAO. 20mol/L€: 

rXiCl, 0. 0 4mo lyL^^JHU. 28%r> 

^^TTK^JjnxtrpH 1 otcpnu/co -eur. ^g^Tk 

^O?&JS8 0"CT'j^3 0»P^mJ$b/Co CCDct-^tCL 

*4S0. 8 /imCDSIfeCDC d S*&^4f#/c„ */c. 
|5lttAj::^;SCC.l: ^5 . it^'m^mWX'^^ I n S b^^fft 

[0 02 1 ] C©J:^^c. C©^0^©^:^;^^fflt,>ti 
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imfB ] W-fSil 1^(1999) 7B6B 

[iie3#^} 8 7 1 6 

l^mB] ^fi£5¥ (1 993) 3^300 
l^m^m ^^^Pf^5-7 8 8 

Hhmm^] ^^^3-2 7 0 1 6 2 
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[#M?iiE 1 ] 

[fibrin 7cmmmm^(06Am. 7 Am. ib 

iJi. ZSm. 3Bm. 4Bm. bSm. 6Bi^*fJ:af8 

fPffl*fflt»T> mii^m^^. B!ii2#JS*iJ:0*H5IE^f# 

[m^m2] filBB AJS©76S<hL/rMo, Huia7 A 
]^©7C^iLTRe, mfia 1 B]^©7C^<i: LTC u . A 
g. Au, 85122 Bi^CDTcS^i brZ n. Cd. mifas 
Bm<DycmtbX I n. Buia4 Blgs^TC^i Cr S n , 
P b , fltiie 5 Bg^cDTC^i L/T S b , As, B i , huIE 
6 BiJsOTcj^i L/-CT e, Se. S> BMiaSjg^CDTC^i 
OTNi. Ru. Rh. Pd. Pt, Os. I r 

m^m 1 (ciaiscDe5*a*cDS^ji7?a. 
[ w*Ji 3 1 B;ria*?g?g<7>sg*i^ <Dmm<Dmj^Mr 

ism. 

[lf*II4] BUiB7k?gr«<!:Hi)iaHifi^b^:5'><hO;Slt; 

[ IB^ij 5 ] ig:>}<:^ \tj:\,^\^ ij^JI 4 © l ^-rn:OHC §B 
i8©%it9^©iajS^i^-Ciai^l/foSn!^. Pbt&^fctt 

[§i^6] §g^gi^j:t.^L/if^g4©c>-rn;>^cciB 



[19^7 ] m^m 1 ^ji.>b§»j}?^4©i,>-rn»tc§g 
g©llE®Ml^M^lMkMLLJi*.tiL_Ji^ 

[§9^:g8 } ii^g 1 j5:c^L§facre4©(,>-rn;!>Hi:iB 
tg©%5ta^©Mi§:^a-CiajgL//cCd St&^^tf. 

[«iE^^a@«} 0 005 
[0005] 

[isfs*»9i-rs/^«>©^e] c©^Hj«. TtjRjuw* 

«©6Ai^. 7AiS. IBm. 2Bm. 3 BM. 4B 

5 BIS. 6BJS*>J;J>'8K6©^ilSfc«#N^@S©ia 
-C* S*^tt©f fc^!g!l*/d»7j<)g14m©7t<^«=&iSHS 

{tf^i?>©S5Effffl^fflCiT, #M*iJ;;>'# 

©i»-rn3!p©jaf&5S*Kji-r s;^ 5^ y 7-%^t?. -^^^ 

aymWjri'C-^)?,, c©l£B^K:fct,^-c, 6A;^©7c^<t 

L/-CMO. 7Aj55©7t;S^<!;OrRe. lBmo:>7tmtL 
rCu. Ag, Au, 2BS5©7c3^iUrZn. Cd> 
3Bi^©7U«i L-C 1 n, 4 BKl©7C5gi S n . P 
b. 5 BmOytmt UX S b . As, Bi. 6Bjg5©7C 
^iL/TTe. Se. S, 8]^©7cfSi LTN i . R 
u, Rh, Pd, Pt, Os, I rtj:ti)i^iiT,i>. C_ 

€>. g6tc, c©%gB©fgtl»^©ij3^:^a-c«aivfcp 
ti€>. a/c. c©jiqfl©?at^^©ijit:^afe-c$jiiufcN 
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